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@ System for controlling production and supply at dispersed producing points.

@ A control system controls a plurality of produc-
ing points (1, 2) which design and produce products
according to orders received from customers (4),
and has a first producing point (1) used as a center
producing point and including a data base (110,
120), second producing points (2) respectively hav-
ing a data base (111, 121), and one or a plurality of
communication networks (3) coupling the data bases
of the first producing point and the second produc-
ing points. Each of the second producing point (2)
includes a first part (106) for making a primary
inspection of at least the design which is made in
response to an order received from a customer,
where the primary inspection includes a validity
check of the design, and a second part (106) re-
sponsive to the first part for notifying a primary
inspection result from the data base of the second
producing point to the data base of the first produc-
ing point via the communication network. The first
producing point (1) includes a third part (103) for
making a secondary inspection of the primary in-
spection result which is received from the second
producing point, where the secondary inspection in-
cludes an optimization of contents of the primary
inspection result, and a fourth part (103) responsive
to the third part for notifying a secondary inspection
result from the data base of the first producing point
to the data base of the second producing point via

the communication network.
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BACKGROUND OF THE INVENTION

The present invention generally relates to con-
trol systems, and more particularly to a control
system for controlling production and supply at
dispersed producing points which respectively
have the capability to produce products depending
on orders received.

Recently, there is a tendency for the producing
points to become dispersed to distant regions in-
cluding overseas locations. Under this situation,
there is a demand to unify the technical manage-
ment standards among the producing points. In
addition, there is a demand to centrally manage
information related to the design and production at
all of the producing points. Such demands arise
from the need to prevent inconsistencies in the
product quality regardless of the location of each
producing point.

Conventionally, each producing point receives
the basic design and the basic parts from a head
office. A product is then produced at each produc-
ing point by making the design in accordance with
the customer's order so as to suit the conditions at
each location of the producing point.

Particularly when the producing points are dis-
persed overseas, it becomes necessary to station a
technical expert at each producing point. However,
it is virtually impossible to station a technical expert
at each producing point because it takes time fo
educate such a technical expert. Accordingly, when
the producing points are increased and dispersed
rapidly, there is a problem in that it is difficult o
cope with such a situation because of the shortage
of technical experts.

On the other hand, the products are supplied
by inspecting the design data and production data
at each producing point according to individual
technical management standards. However, there is
a problem in that the design quality and the prod-
uct quality become inconsistent among the produc-
ing points.

SUMMARY OF THE INVENTION

Accordingly, it is a general object of the
present invention to provide a novel and useful
control system in which the problems described
above are eliminated.

Another and more specific object of the
present invention is to provide a control system for
controlling a plurality of producing points which
design and produce products according to orders
received from customers, comprising a first pro-
ducing point which is used as a center producing
point and includes a data base, second producing
points respectively having a data base, and one or
a plurality of communication networks coupling the
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data bases of the first producing point and the
second producing points. Each of the second pro-
ducing point comprises first means for making a
primary inspection of at least the design which is
made in response to an order received from a
customer, where the primary inspection includes a
validity check of the design, and second means,
coupled to the data base of the second producing
point and responsive to the first means, for notify-
ing a primary inspection result from the data base
of the second producing point o the data base of
the first producing point via the communication
network. The first producing point comprises third
means for making a secondary inspection of the
primary inspection result which is received from
the second producing point, where the secondary
inspection includes an optimization of contents of
the primary inspection result, and fourth means,
coupled to the data base of the first producing
point and responsive o the third means, for notify-
ing a secondary inspection result from the data
base of the first producing point to the data base of
the second producing point via the communication
network. According to the control system of the
present invention, it is possible to unify the tech-
nical management and centrally manage informa-
tion related to the design and production at each
producing point, so as to prevent inconsistencies in
the product quality depending on the location of
each producing point.

Other objects and further features of the
present invention will be apparent from the follow-
ing detailed description when read in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a system block diagram for explaining
an operating principle of a control system ac-
cording to the present invention;

FIG.2 is a system block diagram showing an
embodiment of the control system according to
the present invention;

FIG.3 is a system block diagram for explaining a
technical management structure of the embodi-
ment;

FIG.4 is a flow chart for explaining an operation
of the technical management structure;

FIG.5 is a diagram for explaining a failure man-
agement structure of the embodiment;

FIG.6 is a diagram for explaining a quality man-
agement structure of the embodiment;

FIG.7 is a diagram for explaining an example of
a failure management;

FIG.8 is a diagram for explaining a data setting
instruction; and

FIG.9 is a diagram for explaining an explanatory
diagram information notification.
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DESCRIPTION OF THE PREFERRED EMBODI-
MENTS T

First, a description will be given of an operating
principle of a control system according to the
present invention, by referring to FIG.1. In FIG.1, a
center producing point 1 is coupled to a producing
point 2 via a data transmission network 3. For
example, the center producing point 1 is the head-
quarters of business located in a home country,
while the producing point 2 is the producing center
located in a foreign country. Customers 4 who
place orders to the producing point 2 are coupled
to the producing point 2 via a data switching net-
work 5. The data switching network 5 is coupled to
a mail box 14 which is classified by customer.

The center producing point 1 includes a head
office business system 6 which exists in the head
office, a computer aided design (CAD) group 7, a
production management group 8, and a computer
aided manufacturing (CAM) group 9. For example,
the head office business system 6 is in charge of
export business.

The producing point 2 includes a CAD group
10 which exists in the producing center, a produc-
tion management system 11, a floor control system
12, and a business system 13. The floor control
system 12 controls the facilities of the production
floor within the producing point 2. The business
system 13 is a system group which makes cor-
respondence with the customers 4.

At the producing point 2, the business system
13 processes the orders received from the cus-
tomers 4. The CAD group 10 makes designs in
accordance with the orders, and the production
management system 11 manages the production.
In addition, the floor control system 12 is started,
and the products corresponding to the orders are
delivered to the customers 4.

The CAD group 10 makes a primary inspection
with respect to the design, including the validity
check of the design result, and notifies the primary
inspection result to the center producing point 1 via
the data transmission network 3. On the other
hand, the center producing point 1 makes a collec-
five inspection with respect to the primary inspec-
tion result. In other words, the center producing
point 1 makes a secondary inspection, including
optimization of the contents of the primary inspec-
tion result. The secondary inspection result is noti-
fied to one or more concerned producing points 2
via the data transmission network 3.

Next, a description will be given of an embodi-
ment of the control system according to the
present invention, by referring to FIG.2. In FIG.2,
those parts which are the same as those cor-
responding parts in FIG.1 are designated by the
same reference numerals, and a description thereof
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will be omitted.

A business office 15 is coupled to the head
office business system 6 via an internal network
17. The center producing point 1 is coupled to the
producing point 2 (hereinafter also referred to as a
producing point (I)) located in a foreign country and
fo a producing point 16 (hereinafter also referred to
as a producing point (ll)) located within the home
counftry. The business office 15 includes a
transmission/reception equipment 37, and the head

office business system 6 includes a
transmission/reception equipment 36.
The center producing point 1 includes a

transmission/reception equipment 18, optical local
area networks (LANs) 19 and 21 which employ
optical communication, a video conference equip-
ment 20, a facsimile machine 22, a data processor
23 and 24, and a CAD group 7. The producing
point 16 (l) includes a fransmission/reception
equipment 25, an optical LAN 26, a CAD group 38,
a data processor 39 and a CAM group 40. The
producing point 2 (I) includes a communication
point which includes a fransmission/reception
equipment 27, a transmission/reception equipment
28, a multi-purpose LAN 29, a data processor 30, a
processor 31 for CAD and production management,
a floor control system 32, a LAN 33, a video
conference system 34 and a facsimile machine 35.

The producing point 2 (l) is coupled fo the
center producing point 1 via the data transmission
network 3. The producing point 16 (Il), the head
office business system 6 and the business office
15 are coupled to the center producing point 1 via
a data fransmission line or the internal network 17.
The groups within the center producing point 1 are
coupled via the optical LANs 19 and 21.

The producing point 2 (l) is coupled to the data
fransmission network 3 via the
tfransmission/reception equipments 27 and 28. The
data processor 30 of the producing point 2 (l) is
coupled to the data switching network 5 to which
the customers 4 and the mail box 14 are coupled.
A high-speed communication is possible among
groups within the producing point 2 (I) by use of
the multi-purpose LAN 29. The data processor 30
and the processor 31 are coupled to the
tfransmission/reception equipment 29 via the multi-
purpose LAN 29, while the floor control system 32
is coupled to the transmission/reception equipment
29 via the LAN 33 and the multi-purpose LAN 29.
The video conference system 34 and the facsimile
machine 35 are coupled fo the
transmission/reception equipment 28.

The producing point 16 (Il) is coupled to the
center producing point 1 via the
transmission/reception equipment 25. The CAD
group 38, the data processor 39 and the CAM
group 40 are coupled to the fransmission/reception
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equipment 25 via the optical LAN 26.

For example, the data transmission network 3
is formed from two data fransmission networks
respectively having transmission rates of 768 kbps
and 512 kbps. A video conference is made be-
tween the producing point 2(I) and the center pro-
ducing point 1 using the video conference systems
34 and 20 if necessary.

The correspondence of the blocks shown in
FIGS.1 and 2 are as follows. The production man-
agement group 8 shown in FIG.1 corresponds to
the data processors 23 and 24 shown in FIG.2. The
CAM group 9 shown in FIG.1 corresponds to the
floor control system 32 or the CAM group 40
shown in FIG.2. The CAD group 10 show in FIG.1
corresponds to the processor 31 or the CAD group
38 shown in FIG.2. The production management
system 11 shown in FIG.1 corresponds to the data
processors 23 and 24 shown in FIG.2. The floor
control system 12 shown in FIG.1 corresponds to
floor control system 32 shown in FIG.2. The busi-
ness system 13 shown in FIG.1 corresponds to the
data processor 30 shown in FIG.2.

As may be seen by comparing FIGS.1 and 2,
not all of the parts within the center producing point
1 shown in FIG.1 are provided within the center
producing point 1 shown in FIG.2. This is because
FIG.1 merely shows one block system for explain-
ing the operating principle of the present invention.
In other words, the various functions of the produc-
ing points can be distributed among the producing
points where possible as long as the same func-
tions can be realized.

Next, a description will be given of a technical
management structure of this embodiment, by re-
ferring to FIG.3. In FIG.3, those parts which are the
same as those corresponding parts in FIG.1 are
designated by the same reference numerals, and a
description thereof will be omitted.

In FIG.3, the center producing point 1 includes
a technical group 101, a manufacturing automation
(MA) center 104 and a system group 105. The
technical group 101 includes a device basic design
part 102 and a design inspecting part 103. The
producing point 2 includes a technical group 106
and a system group 109. The technical group 106
includes a circuit/set-up design part 107 and a
structural design part 108. The circuit/set-up design
part 107 designs the circuit, arrangement, shape,
size and the like of the product according to the
order from the customer 4.

A system cooperation/graphic management
system 100 couples the center producing point 1
and the producing point 2. The system
cooperation/graphic management system 100 in-
cludes design data bases 110 and 111, and the
data transmission network 3. Actually, the design
data base 110 belongs to the center producing
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point 1 and the design data base 111 belongs to
the producing point 2. The design data base 110
corresponds to the production management group
8 shown in FIG.1, and the design data base 111
corresponds to the production management system
11 shown in in FIG.1.

The device basic design part 102 of the center
producing point 1 carries out the printed circuit
design, the printed circuit structural design, and the
device structural design, and stores the result of
the basic design into the design data base 110.
The result of the basic design is transferred to the
design data base of the producing part 2 via the
data transmission network 3.

At the producing point 2, the circuit/set-up de-
sign part 107 makes the assembly design within
the cabinet and the printed circuit design based on
the result of the basic design, in correspondence
with the order received from the customer 4. The
assembly design within the cabinet includes de-
signing (i) the number of lines connectable, (ii) the
power supplying capability of the power source, (iii)
the unattendance and the like in accordance with
the customer's demands. On the other hand, the
structural design part 108 makes the connection
design within the cabinet and the cabinet design.
The cabinet design includes designing the shape,
thickness and the like of the cabinet.

The design results from the circuit/set-up de-
sign part 107 and the structural design part 108 are
subjected to the primary inspection which includes
a validity check of the design results and then
stored in the design data base 111. In addition, the
design results are transferred to the design data
base 110 of the center producing point 1 via the
data transmission network 3.

At the center producing point 1, the design
inspection part 103 receives the contents of the
design results transferred from the design data
base 111, and carries out a collective inspection,
that is, a secondary inspection. The secondary
inspection includes optimizing the circuit diagram,
the set-up diagram, the cabinet structure and the
like. The secondary inspection result is notified to
the producing point 2. The secondary inspection
result may include a product adjusting instruction
which instructs adjustment of the product produc-
tion to the producing point 2. Of course, the pro-
ducing point 2 produces the products according fo
the customer's order so as to reflect the secondary
inspection result.

During the communication between the produc-
ing point 2 and the center producing point 1 de-
scribed above, the necessary information such as
graphic information is transmitted and received be-
tween the system group 109 and the system group
105 or the MA center 104.

For example, the primary inspection result may
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indicate that the product produced at a producing
point 2 satisfies the demands of the customer and
also conforms to the standards set for the produc-
ing point 2. However, even when the primary in-
spection result of the product produced at the
producing point 2 is acceptable, this does not
necessarily mean that this product conforms to the
universal standards set at the center producing
point 1. In other words, when the product produced
at the producing point 2 does not conform to the
universal standard, this product cannot be used
together with a product which is produced at the
center producing point 1 to conform to the univer-
sal standards. On the other hand, it is difficult from
the practical point of view to carry out all the
necessary inspections at each producing point 2.
For this reason, the primary inspection is made at
each producing point 2, and the secondary inspec-
tion is only made at the center producing point 1 in
response to the primary inspection result from
each producing point 2.

FIG.4 is a flow chart for explaining an operation
of the technical management structure shown in
FIG.3. In FIG.4, a step S1 makes a CAD at the
producing point 2 in correspondence with the cus-
tomer's order. A step S2 makes a primary inspec-
tion at the producing point 2. For example, the
primary inspection includes (i) making function in-
spection and circuit inspection (circuit analysis) of
the printed circuit design and (i) making parts
connection check and the appropriateness check
(averaging) of the arrangement of parts. A step S3
judges whether or not the primary inspection result
is acceptable. The process returns to the step S1
when the judgement result in the step S3 is NO,
but the process advances to a step S4 when the
judgement result in the step S3 is YES.

The step S4 transfers the primary inspection
result to the center producing point 1, and a step
S5 makes a secondary inspection at the center
producing point 1. For example, the secondary
inspection includes with respect to the printed cir-
cuit design (i) optimizing the circuit structure by
considering the number of parts, circuit margin and
the like, and making appropriateness check of the
parts used by considering the cost, common usage
and the like. The secondary inspection includes
with respect to the printed circuit structural design
(i) examining the coordination of the entire device,
making collective inspection by collation with a
known data base, examining the arrangement of
parts and interconnection patterns from an elec-
frical point of view, examining the facility of the
production and test, examining the operational
characteristics such as the operation of a front
panel and the like. A step S6 judges whether or not
the secondary inspection result is acceptable.

When the judgement result in the step S6 is
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NO, a step S7 instructs the return of the process to
the step S1 and this instruction is notified to the
producing point 2. On the other hand, when the
judgement result in the step S6 is YES, a step S8
notifies the acceptable secondary inspection result
o the producing point 2 and the process ends.

Next, a description will be given of a fault
management structure of this embodiment, by re-
ferring to FIG.5. In FIG.5, those parts which are the
same as those corresponding parts in FIG.1 are
designated by the same reference numerals, and a
description thereof will be omitted.

In this embodiment, faults and test results from
each producing point 2 are centrally managed in
the center producing point 1 via the data fransmis-
sion network 3. In other words, at each producing
point 2, a data processing unit 126 collects quality
data within each process, and a data processing
unit 127 collects test results of various devices and
parts. The quality data and test results from the
data processing units 126 and 127 are stored in a
data file 121. The stored contents in the data file
121 can be retrieved from a data processing unit
125, and can also be transferred to a data file 120
at the center producing point 1 via the data trans-
mission network 3.

At the center producing point 1, various pro-
duction methods, inspecting methods, parts data
and failure examples are stored in a disk file 129.
The contents which are transferred from the data
file 121 of each producing point 2 are additionally
stored in the disk file 129. A camera 128 for
picking up materials is coupled to the disk file 129
and a data processing unit 123.

As indicated by test result review information
122, a data processing unit 124 carries out oper-
ations such as checking test items for products
with various models and characters, obtaining stat-
istics of the number of faults detected by inspec-
tion item, and collecting fault examples. The results
obtained by these operations of the data process-
ing unit 124 are also stored in the disk file 129. If
needed, the results are stored in the data file 120
and is notified to the producing point 2 via the data
fransmission network 3. Hence, the quality man-
agement is centralized to the center producing
point 1, and the required measures can be re-
flected at each of the producing points 2.

FIG.6 is a diagram for explaining a quality
management structure of this embodiment. In
FIG.6, those parts which are the same as those
corresponding parts in FIG.5 are designated by the
same reference numerals, and a description thereof
will be omitted. In FIG.6, the producing point 2
includes an automatic test unit 130.

The test results are collected in the form of test
data a1, a2, as, ..., a, in correspondence with lots
T1o0, T11, ... for each unit, for example, and trans-
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ferred to the data file 120 of the center producing
point 1 via the data file 121. At the center produc-
ing point 1, the test data ai, a2, as, .., a, are
tabulated in correspondence with the lots T1o, T11,
... for each unit, and a fotal X, an average value X,
a deviation o and the like are calculated. The
inconsistency of the average value and the like are
checked in correspondence with the lot number, so
as to examine the tendency of the quality char-
acteristic. The result of examination is notified fo
each producing point 2.

FIG.7 is a diagram for explaining an example of
a failure management. In FIG.7, those parts which
are the same as those corresponding parts in FIG.5
are designated by the same reference numerals,
and a description thereof will be omitted.

At each producing point 2, the fault parts, the
number of faults and the like are collected in cor-
respondence with the lots T1o, T11, ... for each unit
and notified to the center producing point 1. At the
center producing point 1, a check is made regard-
ing similar faults, and a quality control warning is
generated if needed depending on the history.

FIG.8 is a diagram for explaining a data setting
instruction. In FIG.8, those parts which are the
same as those corresponding parts in FIG.5 are
designated by the same reference numerals, and a
description thereof will be omitted. The center pro-
ducing unit 1 includes an optical device automatic
tester 131, and the producing point 2 includes a
unit tester 132.

At the center producing point 1, a data for
making an initial setting of a certain optical device,
such as a laser diode, is formed in correspondence
with this certain optical device. In other words,
desirable values for a threshold value, optical
output/bias voltage slope, the optical output and the
like are formed in correspondence with the ambient
temperature, for example, and notified to each pro-
ducing point 2. At each producing point 2, the
initial setting is made with respect to the optical
device by taking the ambient temperature into con-
sideration based on the data notified from the cen-
ter producing point 1.

FIG.9 is a diagram for explaining an explana-
tory diagram information notification. In FIG.9,
those parts which are the same as those cor-
responding parts in FIG.5 are designated by the
same reference numerals, and a description thereof
will be omitted. In FIG.9, explanatory diagram in-
struction displays are denoted by 133-1, 133-2, ... .

When the display of the limitation sample re-
lated to soldering is refrieved by the data process-
ing unit 125 of the producing point 2, for example,
a corresponding "limitation sample” shown in FIG.9
is transferred from the disk file 129 of the center
producing point 1 to the producing point 2 and
displayed on the data processing unit 125.
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On the other hand, when the data processing
unit 125 of the producing point 2 requests the
display of the operation sequence, the information
related to the operation sequence is transferred
from the disk file 129 of the center producing point
1 to the producing point 2 and displayed on the
data processing unit 125 in the form of the ex-
planatory diagram instruction displays 133-1, 133-
2, ... as shown in FIG.9. Each explanatory diagram
instruction display illustrates the operatoin analysis,
that is, a specific part of the operation.

Further, the present invention is not limited to
these embodiments, but various variations and
modifications may be made without departing from
the scope of the present invention.

Reference signs in the claims are intended for
better understanding and shall not limit the scope.

Claims

1. A control system for controlling a plurality of
producing points (1, 2, 16) which design and
produce products according to orders received
from customers (4), characterized in that said
control system comprises:

a first producing point (1) which is used as
a center producing point and includes a data
base (110, 120);

second producing points (2, 16) respec-
tively having a data base (111, 121); and

one or a plurality of communication net-
works (3) coupling the data bases of said first
producing point and said second producing
points,

each of said second producing point com-
prising:

first means (106) for making a primary
inspection of at least the design which is made
in response to an order received from a cus-
tomer, said primary inspection including a va-
lidity check of the design; and

second means (106), coupled to the data
base of said second producing point and re-
sponsive to the first means, for notifying a
primary inspection result from the data base of
said second producing point to the data base
of said first producing point via said commu-
nication network,

said first producing point comprising:

third means (103) for making a secondary
inspection of the primary inspection result
which is received from said second producing
point, said secondary inspection including an
optimization of contents of the primary inspec-
tion result; and

fourth means (103), coupled to the data
base of said first producing point and respon-
sive to the third means, for notifying a secon-
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dary inspection result from the data base of
said first producing point to the data base of
said second producing point via said commu-
nication network.

The control system as claimed in claim 1,
characterized in that said second means (106)
includes means for storing the primary inspec-
tion result in the data base (111, 121) of said
second producing point (2), 16), and said
fourth means (103) notifies the secondary in-
spection result to at least one of said second
producing points, said primary inspection re-
sult including test results of tests which are
carried out with respect to processes and/or
products within a management range of each
second producing point, said secondary in-
spection result including measures to be taken
in response to the test results.

The control system as claimed in claim 1 or 2,
characterized in that said fourth means (103)
notifies a product adjusting instruction which
instructs adjustment of the product production
to the data base (111, 121) of said second
producing point (2, 16) via said communication
network (3).

The control system as claimed in any of
claims 1 to 3, characterized in that said fourth
means (103) notifies an explanatory diagram
instruction which instructs display of explana-
tory diagrams to the data base (111, 121) of
said second producing point (2, 16) via said
communication network (3).

The control system as claimed in any of
claims 1 to 4, characterized in that said first
producing point (1) includes a computer aided
design system (7), a production management
system (8, 23, 24), and an internal local area
network (19, 21) which couples the computer
aided design system and the production man-
agement system.

The control system as claimed in any of
claims 1 to 5, characterized in that said second
producing point (2, 16) includes a computer
aided design system (10), a production man-
agement system (11), and an internal local
area network (26, 29, 33) which couples the
computer aided design system and the pro-
duction management system.

The control system as claimed in any of
claims 1 to 6, characterized in that there is
further provided a mail box (14) which is clas-
sified by customer who places orders, said
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mail box being coupled to the communication
network (3) which couples said first and sec-
ond producing points (1; 2, 16).

The control system as claimed in any of
claims 1 to 7, characterized in that said first
producing point (1) further includes a video
conference system (20) and each at least one
of said second producing point (2, 16) further
includes a video conference system (34), so
that a video conference between the two video
conference systems is possible via the com-
munication network (3).
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